2009  Clarkson  Area  Air  Monitoring  Results  for  Volatile  Organic  Compounds  (VOC) 

In  2000,  the  Ministry  of  the  Environment  (the  ministry)  initiated  the  Clarkson  Airshed 
Study  (CAS)  to  address  ministry,  public  and  stakeholder  concerns  over  air  quality  in  the 
Clarkson  area.  The  Clarkson  Airshed  was  defined  as  the  area  bounded  by  the  Queen 
Elizabeth  Way  to  the  north,  Winston  Churchill  Boulevard  to  the  west,  Southdown  Road 
to  the  east  and  Lake  Ontario  to  the  south.  The  Clarkson  Airshed  Study  examined  how 
emissions  from  local  industries,  vehicles,  residences  and  sources  outside  the  study  area 
contribute  to  air  quality  in  the  Clarkson  area. 

As  stated  in  the  2006  Clarkson  Airshed  Study  Part  II  report,  the  ministry  measured 
certain  VOCs  including  acrolein,  acrylonitrile,  and  dichloromethane  at  detectable  levels 
above  the  ministry's  air  standards  or  guidelines  in  24  hour  samples  that  were  collected 
during  the  Part  II  monitoring  period.   Further  24  hour  VOC  sampling  undertaken  in  the 
Clarkson  industrial  area  during  the  summer  of  2007  also  identified  detectable  levels  of 
acrolein  and  dichloromethane,  but  acrylonitrile  was  not  detected.  These  results  were 
reported  in  2009. 

Based  on  these  monitoring  results,  the  ministry  decided  that  additional  24-hour  samples 
as  well  as  short-term,  half-hour  measurements,  supplemented  with  meteorological 
measurements,  were  required  in  the  Clarkson  industrial  area  to  further  identify  and 
characterize  airborne  VOCs  and  to  assist  in  identifying  the  potential  source(s)  and  their 
relative  contributions. 

This  report  summarizes  the  2009  VOC  air  sampling  results,  but  does  not  attempt  to 
analyze  or  interpret  these  results  for  the  reason  outlined  below. 


Methodology 

As  had  been  done  in  prior  ambient  air  sampling  surveys  in  the  Clarkson  area,  the 
ministry  followed  the  approved  United  States  Environmental  Protection  Agency's  (US 
EPA)  method  of  choice  for  determining  concentrations  of  190  trace  organic  compounds 
in  air,  including  acrolein,  acrylonitrile,  and  dichloromethane  (US  EPA,  1999).  The 
sampling  and  chemical  analysis  method  is  collectively  referred  to  as  Compendium 
Method  TO-15.  Swift,  et  al  (2006)  is  an  example  of  endorsement  of  this  analytical 
method. 

During  the  period  of  May-November  2009,  a  total  of  sixteen  24-hour  samples  and  44 
half-hour  hour  samples  were  taken.   Half-hour  samples  were  collected  immediately 
downwind  of  industrial  areas  and  major  roads  under  conditions  when  wind  speed  and 
direction  remained  relatively  constant,  and  where  noticeable  odours  were  observed. 
Half-hour  measurements  were  taken  when  the  wind  directions  were  primarily  from  the 
southeast,  east  or  southwest  with  light  or  calm  wind  speeds.  A  corresponding  upwind 
sample  was  taken  for  each  series  of  downwind  samples.  Daily  (24-hour)  samples  were 
taken  at  similar  locations  to  those  used  during  the  2007  monitoring. 
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Figures  1  and  2  illustrate  the  sampling  locations  for  the  24-hour  average  and  half-hour 
average  VOC  measurements,  respectively.  Table  1  provides  the  locations  of  the  half- 
hour  sampling  events. 

The  ministry's  analytical  laboratory  does  not  have  the  capability  of  performing  Method 
TO-15,  so  all  ministry  VOC  air  samples  are  shipped  to  Environment  Canada's  analytical 
laboratory  in  Ottawa  for  chemical  analysis  using  Method  TO-15. 


Results 


Data  Quality  Disclaimer 

On  April  1,  2010,  the  US  EPA  commented  upon  the  uncertainty  and  inaccuracy  of 
acrolein  measurements  in  air  obtained  using  Method  TO-15.  The  US  EPA  (2010) 
states: 

"Results  of  a  recent  short-term  laboratory  study  have  raised  questions  about  the 
consistency  and  reliability  of  monitoring  results  for  acrolein.  This  means  that  while  we 
know  that  monitors  are  detecting  acrolein  in  the  air,  we  cannot  determine  how  much.  As 
a  result,  EPA  will  not  use  these  acrolein  data  in  evaluating  the  potential  for  health 
concerns  from  exposure  to  air  toxics  in  outdoor  air  as  part  of  the  School  Air  Toxics 
Monitoring  Project." 

In  the  short-term  laboratory  study  cited,  Shelow,  et  al  (2009)  raised  doubts  about  the 
quality  of  VOC  data  using  Method  TO-15,  specifically  related  to  the  potential  for  the 
"growth"  of  aldehydes,  like  acrolein,  within  the  canister  (formation  reactions),  improper 
cleansing  of  the  canister,  and  potential  chemical  interferences  resulting  in  improper 
identification  and  quantification.  This  study  also  indicated  that  optimally,  Method  TO-15 
chemical  analysis  should  occur  within  6-8  days  of  sample  collection. 

Environment  Canada  (2010)  estimate  the  measurement  uncertainty  for  detectable, 
"high  level"  (greater  than  1  microgram  per  cubic  metre  or  air)  VOC  compounds  ranges 
from  6-13%  depending  upon  the  compound  class.  The  measurement  uncertainty  for 
"low  level"  (0.02-0.20  micrograms  per  cubic  metre  of  air)  VOC  compounds  at  or  near 
the  method  detection  limit  ranges  from  12-28%,  depending  upon  the  compound  class. 


Based  upon  these  concerns,  the  ministry  is  releasing  the  VOC  results  obtained  in 
2009  from  the  Clarkson  area,  but  is  not  able  to  provide  any  interpretation  or 
analysis  of  the  data. 

Summary  statistics  and  applicable  air  standards  and  guidelines  for  the  half-hour  and  24- 
hour  VOC  sampling  results  are  presented  in  Tables  2  and  3,  respectively. 
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Next  Steps 

The  ministry  proposes  to  undertake  additional  monitoring  in  2011  for  less  reactive  VOCs 
using  a  different,  proven  methodology,  but  one  which  excludes  determination  of  acrolein 
and  other  aldehydes.  The  ministry  is  also  continuing  its  regular  compliance  inspections 
of  industrial  facilities  in  the  Oakville-Clarkson  area,  supplemented  by  the  use  of  infra-red 
camera  technology  capable  of  identifying  VOC  stack  emissions. 
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Figure  1  Ambient  24-hour  VOC  Sampling  Locations 
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Figure  2  Ambient  half-hour  VOC  Sampling  Locations 
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Table  1: 

Half-hour  VOC  sampling  locations 

Sampling 
Date 

Location 

Sample 
ID 

4-Jun-09 

2310  Lakeshore  Road  W.  (DW) 

1 

4-Jun-09 

2310  Lakeshore  Road  W.  (DW) 

2 

4-Jun-09 

2310  Lakeshore  Road  W.  (DW) 

3 

4-Jun-09 

1636  Watersedge  Road  (UW) 

4 

24-Jun-09 

1125  Winston  Churchill  Road  (UW) 

5 

24-Jun-09 

580  Hazelhurst  Road  (UW) 

8 

24-Jun-09 

2460  Royal  Windsor  Drive  (DW) 

6 

24-Jun-09 

2460  Royal  Windsor  Drive  (DW) 

7 

22-Jul-09 

2310  Lakeshore  Road  West  (DW) 

9 

22-Jul-09 

2310  Lakeshore  Road  West  (DW) 

10 

22-Jul-09 

1636  Watersedge  Road  (UW) 

12 

22-Jul-09 

2310  Lakeshore  Road  West  (DW) 

11 

3-Sep-09 

648  Hazelhurst  Road  (UW) 

15 

3-Sep-09 

2463  Royal  Windsor  Drive  (DW) 

16 

3-Sep-09 

2460  Royal  Windsor  Drive  (DW) 

13 

3-Sep-09 

2460  Royal  Windsor  Drive  (DW) 

14 

16-Sep-09 

551  Avonhead  Road  (DW) 

19 

16-Sep-09 

551  Avonhead  Road  (DW) 

20 

16-Sep-09 

551  Avonhead  Road  (DW) 

17 

16-Sep-09 

2307  Lakeshore  Road  West  (UW) 

18 

l-Oct-09 

2430  Royal  Windsor  Drive  (DW) 

21 

l-Oct-09 

2430  Royal  Windsor  Drive  (DW) 

24 

l-Oct-09 

2430  Royal  Windsor  Drive  (DW) 

22 

l-Oct-09 

2509  Royal  Windsor  Drive  (UW) 

23 

6-Oct-09 

648  Hazelhurst  Road  (UW) 

28 

6-Oct-09 

2463  Royal  Windsor  Drive  (DW) 

25 

6-Oct-09 

2463  Royal  Windsor  Drive  (DW) 

26 

6-Oct-09 

2460  Royal  Windsor  Drive  (DW) 

27 

15-Oct-09 

2430  Royal  Windsor  Drive  (UW) 

32 

15-Oct-09 

2620  Royal  Windsor  Drive  (DW) 

29 

15-Oct-09 

2620  Royal  Windsor  Drive  (DW) 

30 

15-Oct-09 

2620  Royal  Windsor  Drive  (DW) 

31 

20-Oct-09 

2480  Royal  Windsor  Drive  (UW) 

35 

20-Oct-09 

2430  Royal  Windsor  Drive  (DW) 

33 

20-Oct-09 

2430  Royal  Windsor  Drive  (DW) 

34 

20-Oct-09 

2430  Royal  Windsor  Drive  (DW) 

36 

29-Oct-09 

2430  Royal  Windsor  Drive  (UW) 

38 

29-Oct-09 

2480  Royal  Windsor  Drive  (DW) 

40 

29-Oct-09 

2509  Royal  Windsor  Drive  (DW) 

39 

29-Oct-09 

2460  Royal  Windsor  Drive  (DW) 

37 

3-NOV-09 

2480  Royal  Windsor  Drive  (UW) 

42 

3-NOV-09 

2430  Royal  Windsor  Drive  (DW) 

41 

3-NOV-09 

2430  Royal  Windsor  Drive  (DW) 

43 

3-NOV-09 

2430  Royal  Windsor  Drive  (DW) 

44 

Notes:  UW  -  Upwind  Sample 


DW  -  Downwind  Sample 


Page  6 


Table  2:          Summary  Statistics  for  half-hour  VOC  measurements  observed  in  2009  in  vicinity  of  Clarkson  Industrial  Area 

Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

1 

1,1,1-Trichloroethane 

71-55-6 

0.14 

0.04 

0.07 

0.03 

350,000 

2 

1,1,2,2-Tetrachloroethane 

79-34-5 

0.16 

0.00 

0.02 

0.04 

3 

1,1,2-Trichloroethane 

79-00-5 

0.02 

0.00 

0.00 

0.01 

4 

1,1-Dichloroethane 

75-34-3 

0.01 

0.00 

0.00 

0.002 

600 

495 

5 

1,1-Dichloroethene 

75-35-4 

0.07 

0.00 

0.01 

0.02 

30 

6 

1,2,3-Trimethylbenzene 

526-73-8 

4.79 

0.00 

1.09 

1.52 

660 

660 

7 

1,2,4-Trichlorobenzene 

120-82-1 

0.07 

0.01 

0.03 

0.02 

100 

8 

1,2,4-Trimethylbenzene 

95-63-6 

26.7 

0.02 

5.71 

8.29 

660 

660 

9 

1,2-Dibromoethane  (EDB) 

106-93-4 

0.36 

0.00 

0.03 

0.08 

9 

10 

1,2-Dichlorobenzene 

95-50-1 

0.03 

0.00 

0.01 

0.01 

37,000 

11 

1,2-Dichloroethane 

107-06-2 

0.50 

0.03 

0.09 

0.11 

6 

12 

1,2-Dichloropropane 

78-87-5 

0.01 

0.00 

0.01 

0.00 

2,400 

13 

1,2-Diethylbenzene 

135-01-3 

0.20 

0.00 

0.05 

0.06 

14 

1,3,5-Trimethylbenzene 

108-67-8 

8.85 

0.00 

1.87 

2.80 

6,600 

660 

15 

1,3-Butadiene 

106-99-0 

0.29 

0.00 

0.06 

0.07 

16 

1,3-Dichlorobenzene 

541-73-1 

0.02 

0.00 

0.01 

0.00 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

17 

1,3-Diethylbenzene 

141-93-5 

0.78 

0.00 

0.16 

0.22 

18 

1,4-Dichlorobenzene 

106-46-7 

0.10 

0.01 

0.03 

0.02 

285 

19 

1,4-Dichlorobutane 

110-56-5 

0.00 

0.00 

0.00 

0.000 

20 

1,4-Diethylbenzene 

105-05-5 

2.68 

0.01 

0.60 

0.80 

21 

1-Butanol  (Butyl  alcohol) 

71-36-3 

51.74 

0.00 

7.70 

13.44 

2,278 

2,760 

22 

l-Butene/2-Methylpropene 

106-98-9 

1.20 

0.07 

0.42 

0.30 

23 

1-Butyne 

107-00-6 

0.02 

0.00 

0.00 

0.01 

24 

1-Decene 

872-05-9 

0.04 

0.00 

0.01 

0.01 

180,000 

25 

1-Heptene 

592-76-7/68526- 
53-4 

1.66 

0.00 

0.24 

0.45 

26 

l-Hexene/2-Methyl-l-Pentene 

592-41-6/763-29- 
1 

1.97 

0.02 

0.42 

0.63 

27 

1-Methylcyclohexene 

591-49-1 

0.03 

0.00 

0.01 

0.01 

28 

1-Methylcyclopentene 

693-89-0 

0.04 

0.00 

0.02 

0.01 

29 

1-Nonene 

124-11-8 

3.74 

0.00 

0.59 

1.00 

30 

1-Octene 

111-66-0 

0.51 

0.00 

0.12 

0.11 

31 

1-Pentene 

109-67-1 

0.22 

0.02 

0.07 

0.04 

32 

1-Undecene 

821-95-4 

2.23 

0.00 

0.15 

0.44 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

33 

2,2,3-Trimethylbutane 

464-06-2 

0.36 

0.00 

0.04 

0.08 

34 

2,2,4-Trimethylpentane 

540-84-1 

0.95 

0.00 

0.21 

0.24 

35 

2,2,5-Trimethylhexane 

3522-94-9 

1.21 

0.00 

0.12 

0.30 

36 

2,2-Dimethylbutane 

75-83-2 

0.85 

0.01 

0.11 

0.17 

37 

2,2-Dimethylhexane 

590-73-8 

0.06 

0.00 

0.00 

0.01 

38 

2,2-Dimethylpentane 

590-35-2 

1.87 

0.00 

0.18 

0.48 

39 

2,2-Dimethylpropane 

463-82-1 

0.02 

0.00 

0.01 

0.01 

40 

2,3,4-Trimethylpentane 

540-84-1 

1.94 

0.01 

0.22 

0.48 

41 

2,3-Dimethylbutane 

75-83-2 

1.71 

0.00 

0.23 

0.36 

42 

2,3-Dimethylpentane 

565-59-3 

5.26 

0.01 

0.81 

1.51 

43 

2,4-Dimethylhexane 

589-43-5 

0.61 

0.01 

0.17 

0.16 

44 

2,4-Dimethylpentane 

108-08-7 

2.94 

0.00 

0.32 

0.76 

45 

2,5-Dimethylhexane 

592-13-2 

0.52 

0.00 

0.14 

0.14 

46 

2-Butanol 

78-92-2 

1.45 

0.00 

0.27 

0.36 

47 

2-Butenal  (Crotonaldehdye) 

4170-30-3 

1.64 

0.00 

0.31 

0.42 

48 

2-Ethyl-l-Butene 

760-21-4 

1.52 

0.00 

0.06 

0.29 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

49 

2-Ethyltoluene 

611-14-3 

5.85 

0.01 

1.29 

1.84 

50 

2-Heptanone 

110-43-0 

31.12 

0.00 

1.58 

5.97 

4,600 

51 

2-Hexanone 

591-78-6 

0.73 

0.00 

0.08 

0.15 

52 

2-Methyl-l-Butene 

563-46-2 

0.15 

0.01 

0.06 

0.04 

53 

2-Methyl-2-Butene 

513-35-9 

0.21 

0.00 

0.07 

0.06 

54 

2-Methylbutanal(lsovaleraldehyde) 

96-17-3 

0.80 

0.00 

0.21 

0.17 

55 

2-Methylbutane 

78-78-4/92046- 
46-3 

4.59 

0.20 

1.55 

1.16 

56 

2-Methylfuran 

534-22-5 

1.63 

0.00 

0.22 

0.40 

57 

2-Methylheptane 

592-27-8 

2.64 

0.02 

0.68 

0.72 

58 

2-Methylhexane 

591-76-4 

16.33 

0.02 

2.53 

4.63 

59 

2-Methylpentane 

107-83-5/73513- 
43-6 

10.95 

0.06 

1.73 

2.49 

60 

2-Methyl-Propanal  (Isobutylaldehyde) 

78-84-2 

52.52 

0.21 

4.74 

11.49 

61 

2-Pentanone 

107-87-9 

1.14 

0.00 

0.25 

0.34 

62 

3,6-Dimethyloctane 

15869-94-0 

0.95 

0.00 

0.17 

0.26 

63 

3-Ethyltoluene 

620-14-4 

16.87 

0.02 

3.65 

5.27 

64 

3-Methyll-Butanol 

123-51-3 

0.00 

0.00 

0.00 

0.00 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

65 

3-Methyl-l-Butene 

563-45-1 

0.05 

0.00 

0.02 

0.01 

66 

3-Methyl-l-Pentene 

760-20-3 

0.03 

0.00 

0.01 

0.01 

67 

3-Methylfuran 

930-27-8 

0.37 

0.00 

0.03 

0.08 

68 

3-Methylheptane 

589-81-1 

2.23 

0.01 

0.52 

0.57 

69 

3-Methylhexane 

589-34-4 

18.48 

0.03 

2.85 

5.28 

70 

3-Methylpentane 

96-14-0 

6.67 

0.04 

1.28 

1.92 

71 

4-Ethyltoluene 

622-96-8 

8.92 

0.01 

1.83 

2.74 

72 

4-Methyl-l-Pentene 

691-37-2 

1.27 

0.00 

0.15 

0.30 

73 

4-Methylheptane 

589-53-7 

1.91 

0.00 

0.56 

0.61 

74 

Acetaldehyde 

75-07-0 

34.36 

1.85 

11.23 

8.94 

500 

75 

Acetone 

67-64-1 

67.53 

3.54 

22.95 

20.16 

35,640 

76 

Acetonitrile 

75-05-8 

34.68 

0.13 

2.90 

8.55 

210 

77 

Acrolein  (2-Propenal) 

107-02-8 

11.55 

0.25 

3.51 

3.27 

1.2 

78 

Acrylonitrile  (2-Propennitrile) 

107-13-1 

0.02 

0.00 

0.00 

0.00 

180 

1.8 

79 

a-Pinene 

80-56-8 

0.35 

0.00 

0.08 

0.09 

80 

Benzaldehyde 

100-52-7 

4.51 

0.20 

1.17 

1.02 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

81 

Benzene 

71-43-2 

2.35 

0.14 

0.87 

0.61 

7 

82 

Benzyl  Chloride 

100-44-7 

0.02 

0.00 

0.00 

0.00 

83 

b-Pinene 

127-91-3 

0.16 

0.00 

0.02 

0.03 

84 

Bromodichloromethane 

75-27-4 

3.42 

0.00 

0.30 

0.83 

85 

Bromoform 

75-25-2 

0.04 

0.01 

0.02 

0.01 

165 

86 

Bromomethane 

74-83-9 

0.09 

0.04 

0.06 

0.01 

4,000 

87 

Bromotrichloromethane 

75-62-7 

0.00 

0.00 

0.00 

0.00 

88 

Butane 

106-97-8 

6.92 

0.17 

1.58 

1.52 

89 

Butylacetate 

123-86-4 

99.07 

0.00 

13.42 

26.38 

735 

90 

Butylaldehyde  (Butanal) 

123-72-8 

20.21 

0.00 

4.15 

5.57 

91 

c-l,2-Dichloroethene 

540-59-0 

0.01 

0.00 

0.00 

0.00 

315 

92 

c-l,2-Dimethylcyclohexane 

583-57-3 

1.15 

0.00 

0.18 

0.26 

93 

c-l,3-Dichloropropene 

542-75-6 

0.00 

0.00 

0.00 

0.00 

94 

c-l,3-Dimethylcyclohexane 

638-04-0 

4.68 

0.01 

0.77 

1.07 

95 

c-l,4/t-l,3-Dimethylcyclohexane 

1.70 

0.00 

0.28 

0.39 

96 

c-2-Butene 

107-01-7 

0.10 

0.01 

0.04 

0.02 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

97 

c-2-Heptene 

6443-92-1 

0.15 

0.00 

0.01 

0.03 

98 

c-2-Hexene 

592-43-8 

0.03 

0.00 

0.01 

0.01 

99 

c-2-Pentene 

627-20-3 

0.05 

0.00 

0.02 

0.01 

100 

c-3-Heptene 

25339-56-4 

0.58 

0.00 

0.03 

0.11 

101 

c-3-Methyl-2-Pentene 

922-61-2 

1.77 

0.00 

0.11 

0.35 

102 

c-4-Methyl-2-Pentene 

691-38-3 

0.02 

0.00 

0.01 

0.01 

103 

Camphene 

79-92-5 

0.18 

0.00 

0.06 

0.05 

104 

Carbon  Disulfide 

75-15-0 

0.84 

0.16 

0.38 

0.17 

330 

105 

Carbontretrachloride 

56-23-5 

0.60 

0.38 

0.51 

0.05 

7.2 

106 

Chlorobenzene 

108-90-7 

0.39 

0.00 

0.03 

0.08 

4,200 

107 

Chloroethane 

75-00-3 

0.10 

0.00 

0.02 

0.02 

16,800 

108 

Chloroform 

67-66-3 

1.82 

0.07 

0.28 

0.40 

3 

109 

Chloromethane 

74-87-3 

1.36 

0.90 

1.09 

0.12 

9,600 

960 

110 

Cyclohexane 

110-82-7 

3.25 

0.01 

0.64 

0.86 

18,300 

111 

Cyclohexanone 

108-94-1 

4.92 

0.00 

0.51 

1.16 

112 

Cyclohexene 

110-83-8 

0.04 

0.00 

0.01 

0.01 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

113 

Cyclopentane 

287-92-3 

0.59 

0.01 

0.14 

0.14 

114 

Cyclopentanone 

120-92-3 

0.00 

0.00 

0.00 

0.00 

115 

Cyclopentene 

142-29-0 

0.04 

0.00 

0.01 

0.01 

116 

Decane 

124-18-5 

16.56 

0.03 

3.91 

5.13 

60,000 

117 

Dibromochloromethane 

124-48-1 

0.02 

0.00 

0.01 

0.00 

118 

Dibromomethane 

74-95-3 

0.07 

0.02 

0.05 

0.02 

119 

Dichloromethane 

75-09-2 

735.6 

0.20 

172.8 

253.80 

660 

5,300 

120 

Dodecane 

112-40-3 

13.07 

0.07 

1.71 

3.02 

121 

Ethanol 

64-17-5 

251.3 

0.63 

41.53 

72.87 

19,000 

122 

Ethylacetate 

141-78-6 

154.5 

0.04 

17.83 

38.35 

19,000 

123 

Ethylbenzene 

100-41-4 

266 

0.05 

53.19 

85.36 

1,400 

124 

Ethylbromide 

74-96-4 

0.02 

0.00 

0.00 

0.01 

125 

Ethylene  oxide 

75-21-8 

1.04 

0.00 

0.16 

0.27 

15 

0.6 

126 

Freon  11  (Trichlorofluoromethane) 

75-69-4 

1.68 

1.19 

1.48 

0.13 

18,000 

127 

Freon  113  (1,1,2- 
Trichlorotrifluoroethane 

76-13-1 

0.69 

0.42 

0.59 

0.06 

2,400,000 

128 

Freon  114  (1,2- 
Dichlorotetrafluoroethane 

76-14-2 

0.17 

0.09 

0.13 

0.02 

2,100,000 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

129 

Freon  12  (Dichlorodifluoromethane) 

75-71-8 

3.60 

1.89 

2.69 

0.41 

1,500,000 

130 

Freon  22  (Chlorodifluoromethane) 

75-45-6 

1.95 

0.58 

0.79 

0.31 

1,050,000 

131 

Heptane 

142-82-5 

17.81 

0.05 

2.81 

4.28 

33,000 

132 

Hexachlorobutadiene 

87-68-3 

0.01 

0.00 

0.00 

0.00 

133 

Hexanal 

66-25-1 

26.33 

0.00 

4.18 

5.83 

134 

Hexane 

110-54-3 

20.53 

0.07 

2.78 

4.98 

22,500 

135 

Hexylbenzene 

1077-16-3 

0.24 

0.00 

0.04 

0.05 

136 

Indan  (2,3-Dihydroindene) 

56573-11-6 

1.51 

0.00 

0.31 

0.44 

137 

Isobutane  (2-Methylpropane) 

75-28-5 

25.21 

0.08 

2.75 

5.54 

138 

Isobutylacetate 

110-19-0 

8.46 

0.00 

0.89 

1.92 

1,220 

139 

Isobutylalcohol 

78-83-1 

31.47 

0.00 

3.56 

7.41 

1,940 

13,800 

140 

iso-Butylbenzene 

538-93-2 

0.43 

0.00 

0.09 

0.13 

141 

Isoprene  (2-Methyl-l,3-Butadiene) 

78-79-5 

3.42 

0.01 

0.44 

0.89 

142 

Isopropyl  Alcohol 

67-63-0 

230.52 

0.00 

30.80 

62.4 

22,000 

24,000 

143 

Isopropylacetate 

108-21-4 

1.91 

0.00 

0.31 

0.60 

1,470 

144 

iso-Propylbenzene 

98-82-8 

3.01 

0.01 

0.56 

0.82 

100 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

145 

Limonene 

5989-27-5 

2.76 

0.00 

0.25 

0.55 

146 

m,p-Xylene 

106-42-3 

795.7 

0.04 

169.06 

260.0 

147 

MAC  (2-Methyl-2-propenal) 

78-85-3 

2.43 

0.00 

0.44 

0.60 

148 

MEK 

78-93-3 

566.7 

0.52 

87.12 

151.3 

3,000 

149 

Methanol 

67-56-1 

1115 

3.3 

118.0 

283.6 

12,000 

150 

Methyl  Acetate 

79-20-9 

1.64 

0.00 

0.39 

0.42 

151 

Methyl  cyclohexane 

108-87-2 

9.30 

0.02 

1.47 

2.04 

152 

Methylcyclopentane 

96-37-7 

3.76 

0.02 

0.89 

1.12 

153 

Methyl-t-Butyl  Ether  (MTBE) 

1634-04-4 

2.25 

0.00 

0.10 

0.43 

2,200 

154 

MIBK 

108-10-1 

17.57 

0.00 

1.91 

4.42 

1,200 

155 

MVK 

78-94-4 

14.99 

0.00 

1.32 

3.81 

156 

Naphthalene 

91-20-3 

1.84 

0.02 

0.33 

0.44 

36 

157 

n-Butylbenzene 

104-51-8 

0.87 

0.00 

0.21 

0.27 

158 

Nonane 

111-84-2 

14.69 

0.03 

2.85 

4.01 

159 

n-Propylbenzene 

74296-31-4 

5.31 

0.01 

1.18 

1.66 

160 

Octane 

111-65-9 

8.33 

0.04 

1.53 

1.94 

45,400 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

161 

o-Xylene 

95-47-6 

233.7 

0.02 

42.57 

68.74 

162 

p-Cymene  (l-Methyl-4- 
Isopropylbenzene) 

99-87-6 

0.41 

0.01 

0.12 

0.14 

163 

Pentanal 

110-62-3 

1.80 

0.00 

0.17 

0.47 

164 

Pentane 

109-66-0 

5.54 

0.00 

1.55 

1.26 

165 

Propane 

74-98-6 

36.98 

0.28 

6.47 

10.41 

166 

Propene 

115-07-1 

84.79 

0.06 

7.85 

21.60 

120,000 

12,000 

167 

Propionaldehyde 

123-38-6 

26.05 

0.00 

6.04 

7.52 

7 

168 

Propyl  alcohol  (1-Propanol) 

71-23-8 

91.85 

0.11 

14.50 

26.03 

48,000 

169 

Propylene  Oxide 

75-56-9 

0.00 

0.00 

0.00 

0.00 

4.5 

170 

Propyne 

74-99-7 

0.29 

0.01 

0.06 

0.06 

171 

sec-Butylbenzene 

135-98-8 

0.63 

0.00 

0.14 

0.19 

172 

Styrene 

100-42-5 

28.06 

0.04 

4.89 

7.17 

400 

173 

t-l,2-Dichloroethene 

156-59-2 

0.07 

0.00 

0.02 

0.02 

315 

174 

t-l,2-Dimethylcyclohexane 

583-57-3 

4.31 

0.00 

0.68 

0.98 

175 

t-l,3-Dichloropropene 

542-75-6 

0.00 

0.00 

0.00 

0.00 

176 

t-l,4-Dimethylcyclohexane 

2207-04-7 

1.77 

0.00 

0.30 

0.41 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

Half-hour 

Standard 

(ug/m3) 

Half-hour 

guideline 

(ug/m3) 

Half-hour 

Standard 

effective 

February  1, 

2013)  (ug/m3) 

177 

t-2-Butene 

107-01-7 

0.12 

0.01 

0.05 

0.03 

178 

t-2-Heptene 

592-77-8 

0.06 

0.00 

0.01 

0.01 

179 

t-2-Hexene 

7145-20-2 

0.03 

0.00 

0.01 

0.01 

180 

t-2-Octene 

25377-83-7 

0.24 

0.00 

0.03 

0.06 

150,000 

181 

t-2-Pentene 

109-68-2 

0.10 

0.00 

0.04 

0.03 

182 

t-3-Heptene 

14686-14-7 

0.08 

0.00 

0.01 

0.02 

183 

t-3-Methyl-2-Pentene 

922-62-3/616-12- 
6 

3.06 

0.00 

0.80 

0.86 

184 

t-4-Methyl-2-Pentene 

691-38-3 

0.06 

0.00 

0.01 

0.01 

185 

tert-Butylbenzene 

98-06-6 

0.03 

0.00 

0.00 

0.01 

186 

Tetrachloroethene 

127-18-4 

102.7 

0.03 

8.1 

23.17 

1,080 

10,000 

187 

Toluene 

108-88-3 

370.9 

0.23 

116.7 

128.5 

2,000 

188 

Trichloroethene 

79-01-6 

386.3 

0.02 

32.1 

95.03 

36 

189 

Undecane 

1120-21-4 

14.8 

0.05 

3.5 

4.41 

190 

Vinylchloride  (Chloroethene) 

75-01-4 

0.03 

0.00 

0.01 

0.01 

3 

Total  Xylenes 

1330-20-7 

992.4 

0.0 

204.1 

324.5 

2,200 

Notes: 
Total  xylenes  comprise  of  m,  p-xylene  and  o-xylene 
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Table  3 

Summary  Statistics  for  2009  Ambient  24-hour  VOC  concentrations 

(ug/m 

)  in  the  vicinity  of  Clarkson  Industrial  Area 

Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

24  Hour 

Standard 

(ug/m3) 

24  Hour 
Guideline  (ug/m3) 

24  Hour 
Standard 
effective 
February  1, 
2013  (ug/m3) 

1 

1,1,1-Trichloroethane 

71-55-6 

0.09 

0.05 

0.06 

0.01 

115,000 

2 

1,1,2,2-Tetrachloroethane 

79-34-5 

0.01 

0.00 

0.00 

0.00 

3 

1,1,2-Trichloroethane 

79-00-5 

0.01 

0.00 

0.00 

0.00 

4 

1,1-Dichloroethane 

75-34-3 

0.00 

0.00 

0.00 

0.00 

165 

5 

1,1-Dichloroethene 

75-35-4 

0.01 

0.00 

0.00 

0.00 

10 

6 

1,2,3-Trimethylbenzene 

526-73-8 

0.74 

0.03 

0.22 

0.23 

220 

7 

1,2,4-Trichlorobenzene 

120-82-1 

0.05 

0.01 

0.02 

0.01 

400 

8 

1,2,4-Trimethylbenzene 

95-63-6 

3.90 

0.12 

1.19 

1.11 

220 

9 

1,2-Dibromoethane  (EDB) 

106-93-4 

0.05 

0.00 

0.01 

0.01 

3 

10 

1,2-Dichlorobenzene 

95-50-1 

0.02 

0.00 

0.01 

0.00 

11 

1,2-Dichloroethane 

107-06-2 

0.11 

0.04 

0.07 

0.02 

2 

12 

1,2-Dichloropropane 

78-87-5 

0.02 

0.00 

0.01 

0.00 

2,400 

13 

1,2-Diethylbenzene 

135-01-3 

0.04 

0.00 

0.01 

0.01 

14 

1,3,5-Trimethylbenzene 

108-67-8 

1.35 

0.03 

0.37 

0.39 

2,200 

220 

15 

1,3-Butadiene 

106-99-0 

0.10 

0.02 

0.06 

0.03 

10" 

16 

1,3-Dichlorobenzene 

541-73-1 

0.02 

0.00 

0.01 

0.00 

17 

1,3-Diethylbenzene 

141-93-5 

0.12 

0.01 

0.04 

0.04 

18 

1,4-Dichlorobenzene 

106-46-7 

0.19 

0.02 

0.08 

0.06 

95 

19 

1,4-Dichlorobutane 

110-56-5 

0.00 

0.00 

0.00 

0.00 

20 

1,4-Diethylbenzene 

105-05-5 

0.49 

0.05 

0.14 

0.14 

21 

1-Butanol  (Butyl  alcohol) 

71-36-3 

8.00 

0.41 

1.93 

2.15 

920 

22 

l-Butene/2-Methylpropene 

106-98-9/9003- 
27-4 

1.91 

0.21 

0.54 

0.42 

23 

1-Butyne 

107-00-6 

0.01 

0.00 

0.00 

0.00 

24 

1-Decene 

872-05-9 

0.11 

0.00 

0.02 

0.03 

60,000 

25 

1-Heptene 

592-76- 
7/68526-53-4 

0.78 

0.00 

0.06 

0.21 

26 

l-Hexene/2-Methyl-l-Pentene 

592-41-6/763- 
29-1 

1.13 

0.04 

0.15 

0.28 

27 

1-Methylcyclohexene 

591-49-1 

0.01 

0.00 

0.01 

0.00 

28 

1-Methylcyclopentene 

693-89-0 

0.04 

0.00 

0.02 

0.01 

29 

1-Nonene 

124-11-8 

0.41 

0.04 

0.12 

0.13 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

24  Hour 

Standard 

(ug/m3) 

24  Hour 
Guideline  (ug/m3) 

24  Hour 
Standard 
effective 
February  1, 
2013  (ug/m3) 

30 

1-Octene 

111-66-0 

0.86 

0.00 

0.13 

0.21 

31 

1-Pentene 

109-67-1 

1.52 

0.05 

0.20 

0.38 

32 

1-Undecene 

821-95-4 

0.10 

0.00 

0.01 

0.03 

33 

2,2,3-Trimethylbutane 

464-06-2 

0.04 

0.00 

0.02 

0.01 

34 

2,2,4-Trimethylpentane 

540-84-1 

0.67 

0.08 

0.34 

0.19 

35 

2,2,5-Trimethylhexane 

3522-94-9 

0.05 

0.01 

0.02 

0.01 

36 

2,2-Dimethylbutane 

75-83-2 

0.20 

0.04 

0.10 

0.06 

37 

2,2-Dimethylhexane 

590-73-8 

0.00 

0.00 

0.00 

0.00 

38 

2,2-Dimethylpentane 

590-35-2 

0.10 

0.01 

0.03 

0.03 

39 

2,2-Dimethylpropane 

463-82-1 

0.02 

0.01 

0.01 

0.00 

40 

2,3,4-Trimethylpentane 

540-84-1 

0.19 

0.02 

0.10 

0.06 

41 

2,3-Dimethylbutane 

75-83-2 

0.36 

0.06 

0.17 

0.11 

42 

2,3-Dimethylpentane 

565-59-3 

0.76 

0.06 

0.26 

0.20 

43 

2,4-Dimethylhexane 

589-43-5 

0.23 

0.03 

0.09 

0.06 

44 

2,4-Dimethylpentane 

108-08-7 

0.22 

0.04 

0.10 

0.06 

45 

2,5-Dimethylhexane 

592-13-2 

0.18 

0.03 

0.08 

0.05 

46 

2-Butanol 

78-92-2 

0.48 

0.00 

0.11 

0.11 

47 

2-Butenal  (Crotonaldehdye) 

4170-30-3 

0.82 

0.00 

0.14 

0.26 

48 

2-Ethyl-l-Butene 

760-21-4 

0.02 

0.00 

0.00 

0.01 

49 

2-Ethyltoluene 

611-14-3 

1.00 

0.03 

0.29 

0.28 

50 

2-Heptanone 

110-43-0 

3.55 

0.06 

0.70 

1.06 

4,600 

51 

2-Hexanone 

591-78-6 

2.21 

0.00 

0.25 

0.57 

52 

2-Methyl-l-Butene 

563-46-2 

0.23 

0.02 

0.12 

0.08 

53 

2-Methyl-2-Butene 

513-35-9 

0.32 

0.02 

0.14 

0.11 

54 

2-Methylbutanal(lsovaleraldehyde) 

96-17-3 

0.52 

0.06 

0.23 

0.16 

55 

2-Methylbutane 

78-78-4/92046- 
46-3 

5.86 

0.97 

2.52 

1.65 

56 

2-Methylfuran 

534-22-5 

0.29 

0.00 

0.08 

0.07 

57 

2-Methylheptane 

592-27-8 

0.44 

0.00 

0.14 

0.12 

58 

2-Methylhexane 

591-76-4 

2.02 

0.17 

0.66 

0.53 

59 

2-Methylpentane 

107-83- 
5/73513-43-6 

1.85 

0.33 

0.87 

0.56 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

24  Hour 

Standard 

(ug/m3) 

24  Hour 
Guideline  (ug/m3) 

24  Hour 
Standard 
effective 
February  1, 
2013  (ug/m3) 

60 

2-Methyl-Propanal 
(Isobutylaldehyde) 

78-84-2 

2.29 

0.08 

0.84 

0.63 

61 

2-Pentanone 

107-87-9 

9.95 

0.00 

1.29 

2.58 

62 

3,6-Dimethyloctane 

15869-94-0 

0.15 

0.01 

0.03 

0.04 

63 

3-Ethyltoluene 

620-14-4 

2.67 

0.06 

0.79 

0.75 

64 

3-Methyll-Butanol 

123-51-3 

0.00 

0.00 

0.00 

0.00 

65 

3-Methyl-l-Butene 

563-45-1 

0.20 

0.01 

0.05 

0.05 

66 

3-Methyl-l-Pentene 

760-20-3 

0.20 

0.00 

0.03 

0.05 

67 

3-Methylfuran 

930-27-8 

0.00 

0.00 

0.00 

0.00 

68 

3-Methylheptane 

589-81-1 

0.39 

0.05 

0.14 

0.10 

69 

3-Methylhexane 

589-34-4 

2.88 

0.20 

0.86 

0.76 

70 

3-Methylpentane 

96-14-0 

1.59 

0.20 

0.63 

0.45 

71 

4-Ethyltoluene 

622-96-8 

1.21 

0.03 

0.39 

0.34 

72 

4-Methyl-l-Pentene 

691-37-2 

0.61 

0.00 

0.07 

0.16 

73 

4-Methylheptane 

589-53-7 

0.19 

0.00 

0.06 

0.05 

74 

Acetaldehyde 

75-07-0 

28.5 

1.95 

8.81 

6.95 

500 

75 

Acetone 

67-64-1 

80.6 

6.65 

19.14 

19.41 

11,880 

76 

Acetonitrile 

75-05-8 

0.43 

0.17 

0.28 

0.08 

70 

77 

Acrolein  (2-Propenal) 

107-02-8 

3.84 

1.07 

2.03 

0.87 

0.4 

78 

Acrylonitrile  (2-Propennitrile) 

107-13-1 

0.00 

0.00 

0.00 

0.00 

0.6 

79 

a-Pinene 

80-56-8 

0.62 

0.01 

0.19 

0.21 

80 

Benzaldehyde 

100-52-7 

12.6 

0.42 

4.40 

3.92 

81 

Benzene 

71-43-2 

1.09 

0.33 

0.66 

0.25 

2.3 

82 

Benzyl  Chloride 

100-44-7 

0.01 

0.00 

0.00 

0.00 

83 

b-Pinene 

127-91-3 

0.40 

0.00 

0.10 

0.12 

84 

Bromodichloromethane 

75-27-4 

0.08 

0.00 

0.02 

0.02 

85 

Bromoform 

75-25-2 

0.05 

0.01 

0.03 

0.01 

55 

86 

Bromomethane 

74-83-9 

0.06 

0.05 

0.06 

0.00 

1,350 

87 

Bromotrichloromethane 

75-62-7 

0.00 

0.00 

0.00 

0.00 

88 

Butane 

106-97-8 

3.11 

0.85 

1.70 

0.72 

89 

Butylacetate 

123-86-4 

8.83 

0.32 

2.29 

2.54 

90 

Butylaldehyde  (Butanal) 

123-72-8 

4.56 

0.43 

2.08 

1.34 

91 

c-l,2-Dichloroethene 

540-59-0 

0.01 

0.00 

0.00 

0.00 

105 

Page  21 


Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

24  Hour 

Standard 

(ug/m3) 

24  Hour 
Guideline  (ug/m3) 

24  Hour 
Standard 
effective 
February  1, 
2013  (ug/m3) 

92 

c-l,2-Dimethylcyclohexane 

583-57-3 

0.10 

0.00 

0.03 

0.03 

93 

c-l,3-Dichloropropene 

542-75-6 

0.00 

0.00 

0.00 

0.00 

94 

c-l,3-Dimethylcyclohexane 

638-04-0 

0.40 

0.03 

0.11 

0.12 

95 

c-l,4/t-l,3-Dimethylcyclohexane 

0.14 

0.01 

0.04 

0.04 

96 

c-2-Butene 

107-01-7 

0.17 

0.01 

0.08 

0.06 

97 

c-2-Heptene 

6443-92-1 

0.00 

0.00 

0.00 

0.00 

98 

c-2-Hexene 

592-43-8 

0.03 

0.00 

0.01 

0.01 

99 

c-2-Pentene 

627-20-3 

0.15 

0.01 

0.07 

0.05 

100 

c-3-Heptene 

25339-56-4 

0.06 

0.00 

0.01 

0.02 

101 

c-3-Methyl-2-Pentene 

922-61-2 

0.10 

0.00 

0.04 

0.04 

102 

c-4-Methyl-2-Pentene 

691-38-3 

0.04 

0.00 

0.01 

0.01 

103 

Camphene 

79-92-5 

0.22 

0.00 

0.08 

0.07 

104 

Carbon  Disulfide 

75-15-0 

0.38 

0.15 

0.27 

0.08 

330 

105 

Carbontretrachloride 

56-23-5 

0.55 

0.41 

0.49 

0.05 

2.4 

106 

Chlorobenzene 

108-90-7 

0.03 

0.00 

0.02 

0.01 

107 

Chloroethane 

75-00-3 

0.29 

0.02 

0.04 

0.07 

5,600 

108 

Chloroform 

67-66-3 

0.37 

0.07 

0.19 

0.11 

1 

109 

Chloromethane 

74-87-3 

1.41 

0.89 

1.07 

0.12 

320 

110 

Cyclohexane 

110-82-7 

1.48 

0.06 

0.29 

0.36 

6,100 

111 

Cyclohexanone 

108-94-1 

1.56 

0.00 

0.38 

0.42 

112 

Cyclohexene 

110-83-8 

0.02 

0.00 

0.01 

0.01 

113 

Cyclopentane 

287-92-3 

0.45 

0.05 

0.16 

0.12 

114 

Cyclopentanone 

120-92-3 

1.02 

0.00 

0.08 

0.27 

115 

Cyclopentene 

142-29-0 

0.09 

0.00 

0.03 

0.02 

116 

Decane 

124-18-5 

3.20 

0.17 

0.74 

0.99 

117 

Dibromochloromethane 

124-48-1 

0.02 

0.00 

0.01 

0.01 

118 

Dibromomethane 

74-95-3 

0.05 

0.00 

0.04 

0.01 

119 

Dichloromethane 

75-09-2 

81.9 

0.36 

8.1 

21.4 

220 

120 

Dodecane 

112-40-3 

0.84 

0.07 

0.35 

0.23 

121 

Ethanol 

64-17-5 

36.3 

4.3 

12.8 

8.5 

122 

Ethylacetate 

141-78-6 

11.47 

0.23 

2.67 

3.32 

123 

Ethylbenzene 

100-41-4 

13.3 

0.16 

2.02 

3.43 

1,000 

124 

Ethylbromide 

74-96-4 

0.01 

0.00 

0.00 

0.00 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

24  Hour 

Standard 

(ug/m3) 

24  Hour 
Guideline  (ug/m3) 

24  Hour 
Standard 
effective 
February  1, 
2013  (ug/m3) 

125 

Ethylene  oxide 

75-21-8 

0.77 

0.00 

0.19 

0.25 

0.2 

126 

Freon  11  (Trichlorofluoromethane) 

75-69-4 

1.65 

1.30 

1.44 

0.11 

6,000 

127 

Freon  113  (1,1,2- 
Trichlorotrifluoroethane 

76-13-1 

0.64 

0.48 

0.56 

0.06 

800,000 

128 

Freon  114  (1,2- 
Dichlorotetrafluoroethane 

76-14-2 

0.15 

0.10 

0.11 

0.02 

700,000 

129 

Freon  12 
(Dichlorodifluoromethane) 

75-71-8 

3.58 

2.03 

2.52 

0.57 

500,000 

130 

Freon  22  (Chlorodifluoromethane) 

75-45-6 

5.65 

0.58 

1.40 

1.34 

350,000 

131 

Heptane 

142-82-5 

3.28 

0.25 

0.95 

0.85 

11,000 

132 

Hexachlorobutadiene 

87-68-3 

0.01 

0.00 

0.01 

0.00 

133 

Hexanal 

66-25-1 

22.6 

1.42 

6.56 

6.62 

134 

Hexane 

110-54-3 

3.48 

0.38 

1.02 

0.83 

7,500 

135 

Hexylbenzene 

1077-16-3 

0.02 

0.00 

0.01 

0.01 

136 

Indan  (2,3-Dihydroindene) 

56573-11-6 

0.25 

0.01 

0.09 

0.07 

137 

Isobutane  (2-Methylpropane) 

75-28-5 

2.66 

0.49 

1.14 

0.71 

138 

Isobutylacetate 

110-19-0 

3.33 

0.00 

0.38 

0.87 

139 

Isobutylalcohol 

78-83-1 

2.65 

0.00 

0.39 

0.76 

4600 

140 

iso-Butylbenzene 

538-93-2 

0.07 

0.00 

0.02 

0.02 

141 

Isoprene  (2-Methyl-l,3-Butadiene) 

78-79-5 

0.97 

0.02 

0.39 

0.35 

142 

Isopropyl  Alcohol 

67-63-0 

20.2 

0.9 

3.7 

5.2 

7,300 

143 

Isopropylacetate 

108-21-4 

0.79 

0.00 

0.13 

0.21 

144 

iso-Propylbenzene 

98-82-8 

0.31 

0.02 

0.15 

0.11 

400 

145 

Limonene 

5989-27-5 

0.44 

0.00 

0.14 

0.12 

146 

m,p-Xylene 

106-42-3 

47.7 

0.5 

6.9 

12.4 

147 

MAC  (2-Methyl-2-propenal) 

78-85-3 

0.42 

0.07 

0.24 

0.11 

148 

MEK 

78-93-3 

19.2 

1.12 

4.83 

5.40 

1,000 

149 

Methanol 

67-56-1 

57.7 

13.2 

24.2 

11.0 

4,000 

150 

Methyl  Acetate 

79-20-9 

0.73 

0.18 

0.35 

0.17 

151 

Methylcyclohexane 

108-87-2 

0.72 

0.09 

0.33 

0.23 

152 

Methylcyclopentane 

96-37-7 

1.02 

0.11 

0.34 

0.26 

153 

Methyl-t-Butyl  Ether  (MTBE) 

1634-04-4 

0.08 

0.00 

0.01 

0.02 

7,000 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

24  Hour 

Standard 

(ug/m3) 

24  Hour 
Guideline  (ug/m3) 

24  Hour 
Standard 
effective 
February  1, 
2013  (ug/m3) 

154 

MIBK 

108-10-1 

3.12 

0.10 

0.56 

0.77 

1,200 

155 

MVK 

78-94-4 

0.37 

0.00 

0.03 

0.10 

156 

Naphthalene 

91-20-3 

0.29 

0.10 

0.15 

0.06 

22.5 

157 

n-Butylbenzene 

104-51-8 

0.17 

0.00 

0.04 

0.05 

158 

Nonane 

111-84-2 

2.11 

0.11 

0.45 

0.61 

159 

n-Propylbenzene 

74296-31-4 

0.84 

0.03 

0.26 

0.24 

160 

Octane 

111-65-9 

0.92 

0.09 

0.30 

0.26 

161 

o-Xylene 

95-47-6 

10.8 

0.16 

1.69 

2.80 

162 

p-Cymene  (l-Methyl-4- 
Isopropylbenzene) 

99-87-6 

0.14 

0.01 

0.06 

0.05 

163 

Pentanal 

110-62-3 

2.77 

0.00 

0.35 

0.90 

164 

Pentane 

109-66-0 

6.52 

0.65 

2.51 

2.26 

165 

Propane 

74-98-6 

3.45 

2.03 

2.83 

0.64 

166 

Propene 

115-07-1 

2.95 

0.19 

0.65 

0.69 

4,000 

167 

Propionaldehyde 

123-38-6 

14.27 

2.32 

5.06 

3.71 

168 

Propyl  alcohol  (1-Propanol) 

71-23-8 

25.2 

0.26 

3.05 

6.47 

16,000 

169 

Propylene  Oxide 

75-56-9 

0.00 

0.00 

0.00 

0.00 

1.5 

170 

Propyne 

74-99-7 

0.09 

0.01 

0.05 

0.03 

171 

sec-Butylbenzene 

135-98-8 

0.12 

0.01 

0.03 

0.03 

172 

Styrene 

100-42-5 

33.9 

0.64 

10.41 

10.90 

400 

173 

t-l,2-Dichloroethene 

156-59-2 

0.14 

0.00 

0.04 

0.05 

105 

174 

t-l,2-Dimethylcyclohexane 

583-57-3 

0.38 

0.02 

0.10 

0.11 

175 

t-l,3-Dichloropropene 

542-75-6 

0.00 

0.00 

0.00 

0.00 

176 

t-l,4-Dimethylcyclohexane 

"2207-04-7" 

0.15 

0.01 

0.05 

0.04 

177 

t-2-Butene 

107-01-7 

0.22 

0.02 

0.09 

0.07 

178 

t-2-Heptene 

592-77-8 

0.03 

0.00 

0.01 

0.01 

179 

t-2-Hexene 

7145-20-2 

0.05 

0.00 

0.03 

0.02 

180 

t-2-Octene 

25377-83-7 

0.03 

0.00 

0.01 

0.01 

50,000 

181 

t-2-Pentene 

109-68-2 

0.31 

0.01 

0.14 

0.11 

182 

t-3-Heptene 

14686-14-7 

0.04 

0.00 

0.01 

0.01 

183 

t-3-Methyl-2-Pentene 

922-62-3/616- 
12-6 

0.10 

0.00 

0.01 

0.03 

184 

t-4-Methyl-2-Pentene 

691-38-3 

0.01 

0.00 

0.00 

0.00 
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Chemical 
No. 

Compound  Name 

CAS# 

Max 

Min 

Avg 

Stdev 

24  Hour 

Standard 

(ug/m3) 

24  Hour 
Guideline  (ug/m3) 

24  Hour 
Standard 
effective 
February  1, 
2013  (ug/m3) 

185 

tert-Butylbenzene 

98-06-6 

0.00 

0.00 

0.00 

0.00 

186 

Tetrachloroethene 

127-18-4 

0.98 

0.06 

0.27 

0.26 

360 

187 

Toluene 

108-88-3 

72.6 

1.4 

13.2 

19.0 

2,000 

188 

Trichloroethene 

79-01-6 

0.94 

0.03 

0.23 

0.26 

12 

189 

Undecane 

1120-21-4 

2.34 

0.13 

0.63 

0.75 

190 

Vinylchloride  (Chloroethene) 

75-01-4 

0.01 

0.00 

0.00 

0.00 

1 

Total  Xylenes  (m,p  &-o) 

1330-20-7 

58.6 

0.0 

7.5 

14.4 

730 

Notes: 


Proposed  24  Hour  Standards 
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